Microencapsulation using poly(DL-lactic acid). III: Effect of polymer molecular weight on the release kinetics.
Poly(DL-lactic acid) [DL-PLA] microcapsules containing phenobarbitone (PB) were prepared using a w/o emulsion-evaporation method. DL-PLA of three different molecular weights, 20,200, 13,300 and 5,200 were used to prepare microcapsules of nominal core: polymer (C:P) ratios of 1 : 2, 1 : 2.5, 1 : 3 and 1 : 4. The release of PB was investigated in aqueous buffer of pH 2, pH 7 and pH 9 at 37 degrees C and found to follow a square root of time dependent release mechanism. The first order and zero order release mechanisms were disproved by the lower correlation coefficient of the release data as compared to that of the t1/2 mechanism. These microcapsules showed an initial burst phase release followed by a lag phase, during which time little PB was released. This lag time was affected by the polymer molecular weight and pH of the buffer. The polymer matrix was hydrated during the lag phase and a steady state release occurred. The steady state release rate per unit specific surface area (Kh2/SSA) was found to increase exponentially with the increase in core loading of the microcapsules. However the extent of normalized release rate reduced linearly with the increase in polymer molecular weight at any particular core loading (e.g. 20 per cent or 30 per cent). Increases in the normalized steady state release rate with an increase in buffer pH could be correlated to PB solubility in the dissolution medium. PB release from these microcapsules was diffusion controlled. However, swelling and erosion also contributed to the release process.